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INTRODUCTION 

Magsat was a NASA Project/Mission with primary objectives to 
obtain data for improved modeling of the time varying magnetic 
field generated within the core of the earth, and to map variations 
in the strength and vector characteristics of crustal magnetization. 
Magsat was discussed initially by U.S. Geological Survey (USGS) 
and NASA scientists in the late 1960's and was officially approved 
in 1977. The instruments and the satellite were constructed from 
1977-1979, under the direction of the GSFC project office headed by 
G. Ousley. Principal contractor for the spacecraft was the Johns 
Hopkins Applied Physics Laboratory with L. D. Eckard as project 
manager. 

Launch occurred on October030, 1979, into a twilight, sun- 
synchronous orbit with 96.76 
km perigee. 
months, until June 11, 1980. 

inclination, 561 km apogee and 352 
The spacecraft remained in orbit for seven and a half 

By almost any measure this project has been a success. 
was within budget and on time. 
prelaunch quality requirements even though the instrumentation 
encountered some problems. 

Launch 
The data acquired exceeded 

Perhaps a better measure of success for a scientific mission is the 
number and quality of publications. For Magsat this measure is 
documented in this bibliography. We have included all papers we 
are aware of which have to do directly with the Magsat project. 
This includes scientific papers, papers describing the spacecraft and 
its instrumentation, and papers describing the data and its 
processing. We have tried 
to limit the scientific papers to those which actually utilized either 
Magsat data or a product, such as a spherical harmonic main field 
model, which directly depended upon the Magsat data. Further, if 
it was a product which was used, we tried to only include papers 
where that product was important to the result of the paper. For 
example, if a paper used a Magsat field model, but could have used 
any field model, whether derived from Magsat data or not, that 
paper was not included. This eliminated many papers. We also 
did not in general include theoretical papers which were prompted 
by Magsat but did not use the Magsat data or a product therof. 

There are, of course, some grey areas. 

The present Bibliography is complete, to the best of our knowledge 
to 1 March, 1987, and comprises 229 papers. 
descriptions of the program, the spacecraft and the data as well as 
scientific papers. 
both the scientific community and to anyone who wishes to gain 
insight into the nature and results of the program. 

These include 

We trust that it will prove a valuable resource to 
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ORGANIZATION OF THE BIBLIOGRAPHY 

The Bibliography proper is in two parts. 
together in order by author. 
as follows: 

Part I lists all the papers 
Part I1 is subdivided into nine parts 

1. Papers giving background for Magsat. 
2. Papers having to do with the Magsat program. 
3. Papers describing the spacecraft/instrumentation. 
4. Papers describing the data and its processing. 
5. Scientific papers studying, or related to studies of, 

the field from the earth’s crust. 
6. Scientific papers studying, or related to studies of 

fields originating external to the earth. 
7. Scientific papers studying, or related to studies of, 

the field originating in the earths core. 
8. Scientific papers related to earth induction. 
9. Review papers. 

Included are papers which are ”submitted”, ”in press” and a few 
preprints. A t  present the Bibliography is not annotated. It is 
hoped that annotation can be added in a later edition. 

PUBLICATION STATISTICS 

There are a total of 229 papers listed in the Bibliography. These 
include papers from three ”special issues”: The April 1982 issue of 
Geophysical Research Letters, with 36 papers; Volume 36, Number 
10, 1984 of Journal of Geomagnetism and Geoelectricity, with 13 
papers, and the 
Research, with 26 papers. Thus, these three issues account for 75 of 
the 229 papers. 

February 28, 1985 issue of Journal of Geophysical 

The bibliography includes 2 Doctoral and 9 Masters theses. 

A breakdown by Journal or publication type is as follows (the 
number in parentheses is the number of papers in that journal): 

Geophysical Research Letters (49) 
Journal of Geophysical Research (47) 
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Journal of Geomagnetism and Geoelectricity (18) 
APL Technical Digest (13) 
Physics of the Earth and Planetary Interiors (11) 
Theses (11) 
Tectonophysics (9) 
Earth and Planetary Science Letters (7) 
Geophysical Journal of the Royal Astronomical Society 
Geophysics (6) 
NASA Technical Memos (4) 
Magnetospheric Currents: AGU Publication (4) 
Journal of Geophysics (4) 
Prospect and Retrospect in studies of Geomagnetic Field 

Geomagnetism and Aeronomy (3) 
Geology (2) 
Reviews of Geophysics and Space Physics (2) 
Proceedings of the Indian Academy of Sciences (2) 
AGU Monograph 
Advances in Space Research 
Annales Geophysicae 
Annals de Geophysics 
BMR Journal of Australian Geology and Geophysics 
Bull. Australian Society of Exploration Geophysics 

Disturbance: U. of Tokyo Publication (4) 

7) 

Canadian Journal of Earth Science 
Cold Regions Science and Technology 
Computers and Geosciences 
Encyclopedia of Geophysics 
EOS, Transactions of the AGU 
Geoexploration 
Geological Journal 
Geological Society of America 
IEEE Transactions on Magnetics 
Journal of Guidance, Control, and Dynamics 
Journal of the Alaska Geological Society 
Journal of the British Interplanetary Society 
Philosophical Transactions of the Royal Society of London 
Science Today 
Preprints (2) 

- 

Table 1 Summarizes the publications by category, as used in the 
second part of the Bibliography, and year. Figure 1 shows a plot 
of the number of main field, crustal field and external field studies 
per year, as well as the total number of publications per year. 

Some comments are in order. As might be expected, the peak 
years for publication are 1982 and 1985, the years of the GRL and 
JGR special issues. The strong continuation of published studies 
into 1986, which is apparently continuing into 1987, is perhaps a 
bit unexpected since major project funding terminated in 1983. 



The number of main field studies may seem low, but this is to be 
expected. 
accurately determined further calculation simply serves to give small 
refinements. The possibilities of significant modeling papers is thus 
small. Two things are very encouraging. First, many of the 
papers have to do with the development of new techniques for 
models which both give more accuracy and which better reflect the 
physics of the inner earth. 
the inner earth, the core, core-mantle boundary and mantle have 
been steadily forthcoming. 
a good data base for some of these studies but also injected new 
enthusiasm into the community. 

There is only one main field at 1980 and once it is 

The second is that significant studies of 

It seems that Magsat not only provided 

Study of crustal fields from satellite data is a relatively new 
discipline in geophysics. 
and there has been a measure of skepticism regarding the meaning 
and usefulness of the data. 
introduction of the JGR special issue, there was a great deal of 
effort spent in just trying to gain confidence in the data and verify 
that we were indeed measuring crustal fields that could be 
interpreted meaningfully. Some of this skepticism remains. But as 
the data have become better understood the initial questions 
regarding the data are beginning to be answered. And it is more 
and more clear that significant advances in understanding of the 
crust have been made and will continue to be made by the study 
of this data. 
this fact. 

It has gotten off to a somewhat slow start 

As pointed out by Langel in the 

The continuing rate of publication attests strongly to 
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TABLE 1: 
SUMMARY OF PUBLICATIONS FROM THE MAGSAT PROGRAM 

YEAR--> 
CLASSIFICATION 

78 79 80 81 82 83 84 85 86 87 Total 

0 0 0 0 0 0 0 3 

1 2 0 0 0 0 0 3 

Bkgrnd/programatic 0 1 2 
Instrumentation 1 0 11 1 0 0 0 0 0 0 13 
Data description 0 0 0 

1 3 0 1 1 0 1 8 Review 0 0 1 
Crustal studies 0 0 0 4 23 13 18 30 21 16 125 

3 34 Main field 0 
External field 0 1 1 2 9 5 10 11 1 2 42 

1 0 0 0 0 0 1 Earth induction 0 0 0 0 ________________________________________---------_------------------ ____________________--------------_--------------------------------- 
Total 1 2 17 9 47 23 33 49 26 22 229 

0 2 0 9 5 4 7 4 

MAGSAT PUBLICATIONS BY YEAR 

79 80 81 82 83 84 85 86 87 78 
YEAR 



BIBLIOGRAPHY - PART I 

Organized by Author. 



Achache, J., et al., A downward continuation formalism for satellite 
magnetic field data and its application to southeast Asia, 
accepted for publication in 
J. Geophys. Res., 1987 

1 Acuna, M.H., The Magsat precision vector magnetometer, 
APL Technical Digest, Johns Hopkins Univ., 

I 1, 210-213, 1980 

Acuna, M.H., et. al., The Magsat vector magnetometer--a precision 
fluxgate magnetometer for the measurement of the geomagnetic 
field, 
NASA/GSFC Tech. Memo. TM 79656, 1978 

Agarwal, A . K . ,  et. al., On utility of space-borne vector magnetic 
measurements in crustal studies, 

I Phys. Earth Planet. Int., 41, 260-268, 1986 

Allen, W.E., The Magsat power system, 
APL Technical Digest, Johns Hopkins Univ., 
1, 179-182, 1980 

I Allenby, R.J., C.C. Schnetzler, U.S. crustal structure, 
Tectonophysics, 93, 13-31, 1983 

I Araki, T., Recent research of geomagnetic sudden commencements, in 
I Prospect and Retrospect in Studies of Geomagnetic Field 

Disturbances, 
Geophys. Res. Lab. 
University of Tokyo, 117-125, 1985 

Araki, T., et. al. Polar cap vertical currents associated with 
northward interplanetary magnetic field, 
Geophys. Res. Lett., 11, 23-26, 1984 

Araki, T., et. al., Sudden commencements observed by Magsat above the 
ionosphere, 
J. Geomagn. Geoelectr., 36, 507-520, 1984 
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Arkani-Hamed, J., D.W. Strangway Intermediate-scale magnetic anomalies 
of the earth, 
Geophysics, 50, 2817-2830, 1985 

Arkani-Hamed, J., D.W. Strangway, An interpretation of magnetic 
signatures of Aulacogens and Cratons in Africa and South America, 
Tectonophysics, 113, 257-269, 1985 

Arkani-Hamed, J., D.W. Strangway, Lateral variations of apparent 
magnetic susceptability of lithosphere deduced from Magsat data, 
J. Geophys. Res., 90, 2655-2664, 1985 

Arkani-Hamed, J., D.W. Strangway, Magnetic susceptability anomalies of 
lithosphere beneath Eastern Europe and the Middle East, 
Geophysics, 51, 1711-1724, 1986 

Arkani-Hamed, J., D.W. Strangway, Band-limited global scaler magnetic 
anomaly map of the earth derived from Magsat data, 
J. Geophys. Res., 91, 8193-8203, 1986 

Arkani-Hamed, J., D.W. Strangway, Effective magnetic susceptability of 
the oceanic upper-mantle derived from Magsat data, 
Geophys. Res. Lett., 13, 999-1002, 1986 

Arkani-Hamed, J., D.W. Strangway, An interpretation of magnetic 
signatures of subduction zones detected by Magsat, 
Tectonophysics, 133, 45-56, 1987 

Arkani-Hamed, J., et. al., Delineation of Canadian sedimentary basins 
from Magsat data, 
Earth Planet. Sci. Lett., 70, 148-156, 1984 

Arkani-Hamed, J., et. al., Scalar magnetic anomalies of Canada and 
northern United States derived from Magsat data, 
J. Geophys. Res., 90, 2599-2608, 1985 
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’ Arkani-Hamed, J., et. al., Comparison of Magsat and low-level 
aeromagnetic data over the Canadian shield: implications for GRM, 
Can. J. Earth Sc i . ,  22, 1241-1247, 1985 

Arur, M.G., et. al., Anomaly map of Z component of the Indian 
sub-continent from magnetic satellite data, 
Proc. Indian Acad. Sci. (Earth Planet. Sci.), 
94, 111-115, 1985 

Barfield, J.N., et. al., Three-dimensional observations of Birkeland 
currents, 
J. Geophys. Res., 91, 4393-4404, 1986 

Barraclough, D.R., A comparison of satellite and observatory 
estimates of geomagnetic secular variation, 
J. Geophys. Res., 90, 2523-2526, 1985 

i Ben’kova, N.P., G.I. Kolomiytseva, Comparison of three satellite 
1 
I 

models of the main geomagnetic field, 
Geomagn. and Aeron., 25, 294-295, 1985 

Ben’kova, N.P., et. al., Representation of the main geomagnetic field 
l and its secular variations by Magsat model, 
I Geomagn. and Aeron., 23, 94-98, 1983 

Benton, E.R., Geomagnetism of earth’s core, 
Rev. Geophys. Space Phys., 21, 627-633, 1983 

i 
I Benton, E.R., B.C. Kohl, Geomagnetic main field analysis at the 

core-mantle boundary: spherical harmonics compared with harmonic 

Geophys. Res. Lett., 13, 1533-1536, 1986 
I splines, 

Benton, E.R., et. al., Sensitivity of selected geomagnetic properties 
, to truncation level of spherical harmonic expansions, 

Geophys. Res. Lett., 9, 254-257, 1982 
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Benton, E.R.! et. al., Geomagnetic field modeling incorporating 
constraints from frozen-flux electromagnetism, 
accepted for publication in 
Phys. Earth Planet Int., 1987 

Benton,E.R., L.R. Alldredge, On the interpretation of the geomagnetic 
energy spectrum , 
accepted for publication in 
Phys. Earth Planet. Int., 1987 

Black, R.A., Geophysical processing and interpretation of Magsat 
satellite magnetic anomaly data over the U . S .  midcontinent, 
M.Sc. thesis, University of Iowa 
, 1-116, 1981 

Bloxham, J., D. Gubbins, Geomagnetic field analysis-=. Testing the 
frozen-flux hypothesis, 
Geophys. J. R. astr. SOC., 84, 139-152, 1986 

Bradley, L.M. ,  H. Frey Constraints on the crustal nature and Tectonic 
history of the Ker- guelen Plateau from comparative magnetic 
modeling using Magsat data, 
accepted for publication in 
Tectonophysics, 1987 

Burrows, J.R., et. al., A study of high latitude current systems 
during quiet geomagnetic conditions using Magsat data, in 
Magnetospheric Currents, 
ed. T. Potemra 
American Geophysical Union, Wash. D.C., 28, 104-114, 1984 

Bythrow, P.F., T.A. Potemra, The relationship of total Birkeland 
currents to the merging electric field, 
Geophys. Res. Lett., 10, 573-576, 1983 

Bythrow, P.F., et. al., Variation of the auroral Birkeland current 
pattern associated with the north-south component of the IMF, in 
Magnetospheric Currents, 
ed. T. Potemra 
American Geophysical Union, Wash. D.C., 28, 131-136, 1984 

Cain, J.C., et. al., The use of Magsat data to determine secular 
variation, 
J. Geophys. Res., 88, 5903-5910, 1983 
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' Cain, J.C., et. al., Small-scale features in the earth's magnetic 
field observed by Magsat, 
J. Geophys. Res., 89, 1070-1076, 1984 : 

Cain, J.C., et. al., The geomagnetic model spectrum for 1980 and 
core-crustal separation, 
submitted to 
Geophys. Res. Lett., 1987 

Carle, H.M., C.G.A. Harrison, A problem in representing the core 
magnetic field of the Earth using spherical harmonics, 

1 Geophys. Res. Lett., 9, 265-268, 1982 

l Carmichael, R.S., R.A. Black, An analysis and use of Magsat sat. 
magnetic data for interpretation of crustal structure and 
character in the U.S. mid-continent, 
Phys. Earth Planet. Int., 44, 333-347, 1986 

Clark, S.C., et. al., Satellite magnetic anomalies over subduction 
zones: the Aleutian Arc anomaly, 
Geophys. Res. Lett., 12, 41-44, 1985 

Cohen, Y., et. al., Magnetic measurements aboard a stratospheric 
balloon . 
Phys. Eaith Planet. Int., 44, 348-357, 1986 

Coles, R.L., Magsat scalar magnetic anomalies at northern high 
latitude, 
J. Geophys. Res., 90, 2576-2582, 1985 

Coles, R.L., P.T. Taylor, The geology of the Arctic Ocean region , 
submitted to Decade of North American Geology 
Geological Society of America, 1987 

Coles, R.L., et.al. Magnetic anomaly maps from 40N to 83N derived from 
Magsat satellite data, 
Geophys. Res. Lett., 9, 281-284, 1982 
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Dooley, J.C., P.M. McGregor, Correlative geophysical data in the 
Australian region for use in the Magsat project, 
Bull. Aust. SOC. Explor. Geophys., 13, 63-67, 1982 

Farthing, W . H . ,  The Magsat scaler magnetometer, 
APL Technical Digest, Johns Hopkins Univ., 

i 1, 205-209, 1980 

Engebretson, M.J., et. al., On the relationship between morning sector 
irregular magnetic pulsations and field aligned currents, 
J. Geophys. Res., 89, 1602-1612, 1984 

Fountain, G.H., et. al., The Magsat attitude determination system, 
APL Technical Digest, Johns Hopkins Univ., 
1, 194-200, 1980 

Frey, H., Magsat scaler anomalies and major tectonic boundries in 
Asia, 
Geophys. Res. Lett., 9, 299-302, 1982 

Frey, H., Magsat scaler anomaly distribution: the global perspective, 
Geophys. Res. Lett., 9, 277-280, 1982 

Frey, H., Magsat and POGO magnetic anomalies over the Lord Howe Rise: 
evidence against a simple continental crustal structure, 
J. Geophys. Res., 90, 2631-2639, 1985 

Frey, H., Satellite-elevation magnetic model for the Ontong-Java 
Plateau, 
submitted to 
J. Geophys. Res., 1987 

Fujii, R., I. Takesi, The control of the ionospheric conductivities on 
large-scale Birkeland current intensities under geomagnetic quiet 
conditions, 
in press 
J. Geophys. Res., 1987 



I Fujii, R., J. Takenaka, Large scale Birkeland Currents and Ionospheric 
Conductivities under Geomagnetic Quiet Condition, in Prospect and 
Retrospect in Studies, 
of Geomagnetic Field Disturbances, 
Geophys. Res. Lab., U. of Tokyo, 211-219, 1985 

I 

Fukushima, N., Summary of the results of Magsat investigations in 

Fukushima, N., Outline of the activity of the Japanese Magsat team, 
J. Geomagn. Geoelectr., 36, 383-394, 1984 

I 

I Galdeano, A., Acquisition of long wavelength magnetic anomalies 

I 
pre-dates continental drift, 
Phys. Earth Planet. Int., 32, 289-292, 1983 

Galliher, S.C., M.A. Mayhew, On the Possibility of detecting 
I large-scale crustal remnant magnetization with Magsat vector 

I magnetic anomaly data, 
Geophys. Res. Lett., 9, 325-328, 1982 

I 

Golovkov, V. P., G. I. Kolomiytseva, The international analytical 
field and its secular trend for the 1980-1990 period, 
Geomagn. and Aeron., 26, 439-441, 1986 

Goyal, H. K., et al., Statistical prediction of satellite magnetic 
anomalies , 
submitted fo r  publication 
Geophysics, 1987 

Gubbins, D., Geomagnetic field analysis I--Stochastic inversion, 
Geophys. J. R. astr. SOC., 73, 641-652, 1983 



Gubbins, D., Geomagnetic field analysis: I1 secular variation 
consistant with a perfectly conducting core, 
Geophys. J. R. astr. SOC., 77, 753-766, 1984 

Gubbins, D., J, Bloxham, Geomagnetic field analysis, 111- Magnetic 
fields on the core-mantle boundary, 
Geophys. J. R. astr. SOC., 80, 695-713, 1985 

Hahn, A . ,  et. al., A Model of magnetic sources within the earth’s 
crust compatible with the field measured by the satellite Magsat, 
Geol. J., 75, 125-156, 1984 

Haines, G.V., Spherical cap harmonic analysis, 
J. Geophys. Res., 90, 2583-2592, 1985 

Haines, G.V., Magsat vertical field anomalies above 40N from 
spherical cap harmonic analysis, 
J. Geophys. Res., 90, 2593-2598, 1985 

Hall, D.H., et. al., Crustal structure of the Churchill Superior 
boundary zone between 80N and 98W longitude from Magsat anomaly 
maps and stacked passes, 
J. Geophys. Res., 90, 2621-2630, 1985 

Harrison, C.G.A., Magnetic anomalies, 
Rev. Geophys. Space Phys., 21, 634-643, 1983 

Harrison, C.G.A., H. M .  Carle, Modelling the core magnetic field of 
the Earth, 
Phil. Trans. R. SOC. Lond. A, 306, 179-191, 1982 

Harrison, C.G.A., et. al., Interpretation of satellite magnetic 
anomalies, 
J. Geophys. Res., 91, 3633-3650, 1986 



' Hastings, D. A,, On the availability of geoscientific data and 
scientific collaborators of and in Africa, 
Geoexploration, 20, 201-205, 1982 

Hastings, D.A., Preliminary correlations of Magsat anomalies with 
~ 

tectonic features of Africa, 
Geophys. Res. Lett., 9, 303-305, 1982 

I 
Hayling, K.L., C.G.A. Harrison, Magnetization modeling in the north 

and equatorial Atlantic Ocean using Magsat data, 
J. Geophys. Res., 91, 12423-12443, 1986 

Heffernan, K.J., et. al. The Magsat attitude control system, 
APL Technical Digest, Johns Hopkins Univ., 
1, 188-193, 1980 

Hermance, J.F., Model simulations of possible electromagnetic 
induction effect at Magsat activities, 
Geophys. Res. Lett., 9, 373-376, 1982 

particles for northward IMF, Bz, in Prospect and Retrospect in 
Studies of, 

Hinze, W.J.,  et. al., Regional magnetic and gravity anomalies of South 
I America, 
I Geophys. Res. Lett., 9, 314-317, 1982 

Hughes, T.J., et. al., Model predictions of magnetic perturbations , 
I 

observed by Magsat in dawn-dusk orbit, 
Geophys. Res. Lett., 9, 357-360, 1982 

I Iijima, T., T. Shibaji, GGlobal characteristics of northward 
IMF-associated (NBZ) f ield-aligned currents, 
J. Geophys. Res., 92, 2408-2424, 1987 
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Iijima, T., et. al., Transverse and parallel geomagnetic perturbations 
over the polar regions observed by Magsat, 
Geophys. Res. Lett., 9, 369-372, 1982 

Iijima, T., et. al., Large scale Birkeland currents in the dayside 
polar region during strongly northward 1MF:a new Birkeland 
current system, 
J. Geophys. Res., 89, 7441-7452, 1984 

Iyemori, T., et. al., Amplitude distribution of small-scale magnetic 
fluctuations over the polar ionosphere observed by Magsat, 
J. Geophys. Res., 90, 12335-12339, 1985 

Johnson, B.D., Viscous remanent magnetization model for the Broken 
Ridge satellite magnetic anomaly, 
J. Geophys. Res., 90, 2640-2646, 1985 

Kamide, Y., et. al., A comparison of field-aligned current signatures 
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ground locations, 
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locations, 
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